TNF-alpha-mediated expression of the receptor for anaphylatoxin C5a on neurons in experimental Listeria meningoencephalitis.
The anaphylatoxin C5a has been implicated in the pathogenesis of bacterial meningitis as a potent mediator of inflammation in the subarachnoid space. We investigated the expression of the receptor for C5a (C5aR) in brains of mice with experimental Listeria monocytogenes (LM) meningoencephalitis. In the course of the disease, infiltrating cells in the meninges and the ventricles were found to express C5aR mRNA and protein. In the brain parenchyma, very low constitutive C5aR expression was seen on pyramidal neurons and Purkinje cells. However, in LM-infected mice, a dramatic increase in C5aR expression occurred on neurons starting 6 h after infection and was maximal between 24 and 36 h. TNF-alpha was identified as an essential mediator of neuronal C5aR expression, since mice lacking the genes for TNF and lymphotoxin-alpha (TNF/lymphotoxin-alpha -/- mice) showed significantly attenuated C5aR expression after LM infection. Furthermore, i.p. injection of recombinant TNF-alpha induced enhanced C5aR expression in the brains of TNF/lymphotoxin-alpha -/- mice and in normal animals even in the absence of a bacterial infection. We also assessed the levels of anaphylatoxin C5a in the cerebrospinal fluid of patients with infectious meningitis. C5a was detected in all patients with bacterial meningitis (n = 9), in 6 of 18 patients with aseptic meningitis, and in 1 of 66 control patients. The finding of TNF-alpha-mediated C5aR expression on neurons in experimental Listeria meningitis and the detection of the ligand, C5a, in the cerebrospinal fluid of human patients with infectious meningitis present new directions in the investigation of the pathophysiologic sequelae leading to secondary brain damage.